Abstract. We describe the main characteristics of the PROXIMA 1 beamline at the third generation synchrotron radiation (SR) facility SOLEIL in France. This beamline was designed for macromolecular crystallography, in particular combined MAD/SAD and BioXAS measurements on single crystals with X-ray energies in the 5-15 keV range. An advanced system for beam line diagnostics, alignment and optimization is being developed. The overall design is oriented toward joint accurate data collection by the two techniques. It is well known that combination of PX and BioXAS adds atomic resolution to low and medium resolution PX data on metal centers in metalloproteins. Moreover we suggest probing systematically the redox state of metalloproteins with high quality XAS measurements in order to detect photoreduction processes.
INTRODUCTION
Up to now, two beamlines, both on wigglers, have been optimized in order to combine PX and BioXAS, 9-3 at SSRL [1] and MPW10 at SRS [2] .
The high brilliance of third generation intermediate energy sources such as SOLEIL brings new possibilities and also additional issues to PX and BioXAS data collection.
We present the characteristics of PROXIMA 1 [3] , a new beam line at SOLEIL that has been optimized for combined accurate PX and BioXAS measurements.
Synchrotron-SOLEIL is new third generation national SR facility around a 2.75 GeV storage ring. The site is at Saint Aubin, near Paris and in the close vicinity of the LLB neutron facility at Saclay. The commissioning of 11 phase I beamlines will begin in 
PROXIMA 1 DESCRIPTION
The PROXIMA 1 beamline features characteristics required to obtain high quality XAS spectra in addition to full-fledged MAD/SAD capabilities. Figure 1 shows a layout of the beamline, and beam characteristics are detailed in table 1.
Source and optics
The X-ray source of PROXIMA1 is an in-vacuum 2m long hybrid undulator with a 20 mm period and 5 mm minimum gap, installed in a short straight section of the storage ring. Energies between 5 and 15 keV (using the 3rd to 9th harmonics) are selected using either Si (111) or Si (311) channel cut monochromator crystals, which are cryogenically cooled to ~ 105 K by a novel design, a closed circuit liquid nitrogen cooling system. The beam will be focused by a KirkpatrickBaez (KB) device with a pair of Rh coated bi-morph mirrors, each inclined at a grazing angle of 4.1 mrad to the incident beam. Focusing conditions will be established in order to produce a variable beam size at the sample position of 100-250 μm. Beam intensity at the sample position will be > 5 x 10 12 photons per second over the entire energy range for a stored beam current of 500 mA. 
Stability
The beamline is designed for a very high stability and reproducibility with the goal of making accurate and reliable measurements. This will be achieved by a number of critical design features :
a) The focusing optics and experiment are mounted on the same, rigid, alignment table, and are hence "immunized" against external ground movements since they will always move together. b) The beamline is extremely compact, optical lever arms being kept to a minimum to reduce beam angular variations and demagnification being increased to demagnify the effects of beam positional variations. c) All supporting frames have been subject to normal mode analysis, and first vibrational modes of the frames are all above 50 Hz. The KB device, the goniostat and the area detector (a MAR Flat Panel) are mounted on a heavy table with micrometric translation in the vertical direction in order to compensate the (small) translation of the beam during extended energy scans.
Detection
Initially the beamline will be equipped with a 7 element Germanium detector (Canberra) transferred from beamline D21 at LURE. A multi-element Silicon Drift Diode detector is being evaluated as a high resolution, high count rate replacement for this detector in 2007. 
Perfect Alignment
A sample changing robot (the Rigaku ACTOR) can accommodate up to 60 crystal samples to be automatically transferred to the goniostat. This device will be replaced by the above fluorescence detector for coupled PX and BioXAS measurements
Sample Orientation for XAS Measurements
A 3-circle κ geometry goniostat can orient the crystal samples over a wide angular range. The measured cylinder of confusion about the 3 axes is 0.7 μm (φ), 2 μm (ω) and 7.5 μm (κ).
The beamline automation will not be limited to the use of a series of alignment or optimization procedures but will also include an advanced software-based diagnostic system able to automatically perform fault detection and isolation tasks on the beamline equipment [3] .
DISCUSSION
Several papers have pointed out that combination of PX and BioXAS adds atomic resolution to low and medium resolution PX data on metal centers in metalloproteins.
The use of PX/BioXAS beamlines can be beneficial to the structural metalloproteomics community as it addresses two further issues: photoreduction process and local disorder.
Photoreduction Processes
In the context of structural genomics programs, a number of beamlines dedicated to high throughput crystallography have been recently constructed or are in construction at third generation SR facilities. With such beamlines, the sample is submitted to very high X-ray fluxes which can produce the photoreduction of metallic centers. This phenomenon can be detected and monitored by XAS [4] .
Recent measurements on the intense ID23-1 (ESRF) and elsewhere have shown that photoreduction can occur even at cryo-temperatures and with a fivefold attenuation of the beam [5] .
We suggest that the redox state of metal centers in metalloproteins should be probed in a systematic way by high-quality XAS measurements during the collection of diffraction data, especially in the case of high flux experiments.
Local disorder
In crystallography, resolution is an indicator of precision in structural determination. Nevertheless this is an average value. Even for a structure determined at medium resolution, high static or dynamic disorder can be a limiting factor for determining distances of specific protein domains. When these regions bind a metal, BioXAS brings accurate structural information complementing the PX data. This is the case of the viral non structural protein 3 (NS3) where a Zn atom bound to the surface of the protein coordinates two cysteins with temperature factors higher than 50 [6] .
